Cytotoxicity, genotoxicity and transforming activity of 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) in rat tracheal epithelial cells.
The cytotoxicity, genotoxicity and transforming activity of 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK) were studied by the assays of colony-forming efficiency (CFE), micronucleus formation (MN), and cell transformation in rat tracheal epithelial (RTE) cells both in vitro and in vivo. Liver S9, primary hepatocytes and RTE cells from normal and Aroclor-1254 induced rats were compared for bioactivation of NNK using Salmonella mutagenesis as the endpoint. Results from the in vitro experiments indicated that low concentrations of NNK (0.01-25 micrograms/ml) caused from 15% to greater than 100% increases in CFE of RTE cells. At high concentrations (100-200 micrograms/ml), NNK was significantly toxic to RTE cells. NNK treatment in vitro (50-200 micrograms/ml) increased MN frequency as much as 3-fold above background and significantly increased the transformation frequency (TF) in 4/5 (50 micrograms/ml) and 6/8 (100 micrograms/ml) experiments. The in vivo exposure of rats to NNK (150-450 mg/kg, given i.p.) resulted in a 60-85% reduction in CFE and a 3-5-fold increase in MN formation in RTE cells. In vivo treatment with cumulative doses of 150 and 300 mg/kg of NNK produced significant increases in TF of tracheal cells from 3/3 and 2/3 rats, respectively. Without activation, NNK was not mutagenic in Salmonella TA1535. The bioactivation of NNK to a mutagenic metabolite was achieved by incubation of NNK with liver S9 fraction from Aroclor-1254 induced rats or primary hepatocytes from both untreated and Aroclor-1254 pretreated rats. RTE cells did not produce sufficient quantities of mutagenic NNK metabolites to be detected by the Salmonella assay.